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High fruit intake is associated with a lower
risk of future hypertension determined by
home blood pressure measurement: the
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We investigate associations of fruit and vegetable intake
with the risk of future hypertension using home blood
pressure in a general population from Ohasama, Japan.
We obtained data from 745 residents aged >35 years
without home hypertension at baseline. Dietary intake
was measured using a validated 141-item food fre-
quency questionnaire, and subjects were then divided
into quartiles according to the fruit and vegetable intake.
Home hypertension was defined as home systolic/
diastolic blood pressure of >135/85mmHg and/or
the use of antihypertensive medication. During a 4-year

follow-up period, we identified 222 incident cases of
home hypertension. After adjustment for all putative
confounding factors, the highest quartile of fruit intake
was associated with a significantly lower risk of future
home hypertension (odds ratio 0.40, 95% confidence
interval 0.22-0.74, P=0.004). In conclusion, this study,
based on home blood pressure measurement, suggests
that higher intake of fruit is associated with a lower
risk of future home hypertension.
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Introduction

Hypertension is a major cause of morbidity and
mortality,® with many studies indicating it to be
significantly associated with an increased risk of
cardiovascular disease (CVD) events.>?

For several decades, researchers have mainly
focused on the potentially adverse or preventive
effects of various dietary factors.*'® Among these,
fruit and vegetable intake has a especially powerful
association with lower blood pressure (BP), and
was found to reduce the risk of hypertension.*” Our
previous study using self-measured BP at home
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(home BP) found a significant cross-sectional asso-
ciation between intake of fruit and risk of hyperten-
sion.’” However, although most studies exclude
subjects who report a dietary change resulting
from a diagnosis, the cross-sectional studies cannot
remove subjects who change their diet after the
diagnosis of hypertension.

Furthermore, in the majority of these studies, the
definition of hypertension was based on conven-
tional BP measurements. Because of the white-coat
effect, a condition characterized by an elevated BP
reading in a medical setting, these studies often
overestimate the risk of high BP.® On the other
hand, home BP measurements enable researchers to
obtain multiple measurements over a long observa-
tion period under relatively controlled condi-
tions.'®?2 The main strength of home BP is that it
is not influenced by observer and regression dilu-
tion biases or the white-coat effect. Because of
these benefits, home BP measurements are now



considered a more accurate and reliable way of
reflecting target organ damage and the prognosis
of CVD when compared with conventional BP
measurement taken in a medical setting,’®2? and
are also recommended in several general hyperten-
sion guidelines.?*2*

Moreover, as there are geographical differences
in the types of food intake and risk factors among
countries,**® it is important to confirm the repro-
ducibility of previous findings of associations
between BP and food and nutrient components in
each population.

The aim of this study was to examine the
association of fruit and vegetable intake with the
risk of hypertension diagnosed by home BP during 4
years of follow-up in a Japanese general population.

Subjects and methods

Design

This study was part of the Ohasama study, a
longitudinal community-based observational study
of individuals who have participated in a home BP
measurement project in Ohasama, Iwate prefecture,
Japan. The geographic and demographic character-
istics of the study subjects have been reported
previously.?®%”

This study was approved by the institutional
review board of Tohoku University School of
Medicine and by the Department of Health of the
Ohasama Town Government. Subjects provided
written informed consent to participate.

Study population

In 1998, there were 5081 individuals aged > 35 years
in Ohasama. Of the 4628 who answered the
questionnaire (response rate 91.1%), 1820 subjects
took part in home BP measurement; these indivi-
duals collected their own BP data on at least 3 days
during the 4-week measurement period in 1998,
Among those, people who had home hypertension
at baseline (n=394) and those who died (n=43) or
moved away from the town (n = 5) before the follow-
up measurements were excluded from the study.
Of the remaining 1378 eligible individuals, 805
subjects (58%) took part in the follow-up home BP
measurements.

In addition, 60 subjects were excluded for the
following reasons: those who took <3 home BP
measurements at follow-up (2 =20) and those who
had extreme levels of energy intake (in the upper or
lower 2.5% of the range for all subjects: n=40).
Finally, data from 745 subjects who were normo-
tensive on baseline home BP (274 men and 471
women) were analysed. Compared with those who
were ultimately excluded based on the exclusion
criteria of the 1378 eligible individuals, the 745
participants who completely fulfilled the study
criteria were more likely to be men, and of older age.
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Home BP measurement

Baseline home BP was measured using the
HEM701C monitor (Omron Healthcare Co., Ltd,
Kyoto, Japan}, a semiautomatic device based on the
cuff-oscillometric method, which generates a digital
display of both systolic BP and diastolic BP. We
used HEM747ICN devices (Omron) for follow-up
measurements. Both devices have been validated?®
and satisfy the criteria of the Association for
the Advancement of Medical Instrumentation
(the HEM747ICN is exactly same as the Omron
HEM735C except that the latter does not incorporate
an integrated circuit memory). As the circumference
of the arm was <34 cm in most cases, we used a
standard arm cuff in all cases.” In this study, home
BP was defined as the mean of all first measure-
ments recorded during the 4-week period. The mean
(ts.d.}) number of home BP measurements was
231 6. Hypertension was defined as use of anti-
hypertensive medication and/or home BP values of
>135/85 mm Hg at follow-up measurement.?*2+

Food frequency questionnaire

Standardized methodology was used to calculate
fruit and vegetable intake from data obtained in a
Japanese version of a food frequency questionnaire.
The reproducibility and validity of this question-
naire were previously reported in detail.?**° The
questionnaire asked about the average frequency of
intake of each food during the previous year
according to nine frequency categories ranging from
no consumption to >7 times per day. A standard
portion size of one serving was specified for each
food, and respondents were asked whether their
usual portion was larger (>1.5 times), the same
or smaller (<0.5) than the standard. In this study,
we took into account energy from food sources of
alcohol; for example, seasonings that include alco-
hol. However, we did not consider alcohol derived
from alcoholic drinks such as beer and wine in the
total energy count because we treated such alcohol
intake as a separate variable. Nutritional supple-
ments were not taken into account because there
were few supplement users.

All food and nutrient intakes were adjusted for
total energy intake using the residual method,®-33
and separate regression models were performed to
obtain the residuals for men and women. Following
this procedure, subjects were divided into quartiles
according to the intake of fruit and vegetables.
In this study, the lowest quartiles were used as
reference categories.

Statistical analysis

To examine how the intake of fruit or vegetables was
associated with the risk of future home hypertension
defined on the basis of home BP measurement, we
used multiple logistic regression analyses after
adjustment for other putative confounding factors

165

Journal of Human Hypertension

—227-



Fruit intake and risk of future home hypertension
M Tsubota-Utsugi et af

166

related to hypertension. These were gender (men/
women), age (continuous), body mass index (BMI;
<25/=225kgm™), frequency of exercise (rarely or
never, 1 or 2h per week and >3h per week),
smoking status (never, past or current smoker),
alcchol consumption (rarely or never, <540ml of
sake per day and >540ml of sake per day: 540 ml of
sake =81g of alcohol), energy-adjusted fat intake
and sodium intake {continuous), baseline systolic
home BP (continuous) and a history of diabetes,
hypercholesterolaemia and CVD (yes/no).

Moreover, we stratified the analysis by lifestyle
factors, such as overweight (BMI=25kg/m™ as
cutoff), frequency of exercise, smoking status and
alcohol consumption, to explore associations
related to these factors. We tested interactions by
introducing a multiplicative term into the main
effect models. We also examined the combined
effects of risk factors and fruit or vegetable intakes.
For all analyses, statistical significance was defined
as a two-tailed P-value of <0.05. All analyses were
conducted using SPSS software version 14 for
Windows (SPSS Inc., Chicago, IL, USA).

Results

At the time of the follow-up measurements, 222
subjects (29.8%) had developed home hypertension
(mean duration of follow-up: 4.1 years). Among
these, 70 were defined as having home hypertension
because they had started treatment with antihyper-
tensive medication.

The distributions of characteristics across quartile
of each fruit and vegetable intake at baseline are
shown in Table 1. In the study, the most commonly
consumed type of fruit was citrus fruit (18.5g day™),
followed by apple (8.6gday™), grape (5.9gday)
and watermelon (5.6 gday™). Compared with those
in the highest quartile of fruit intake, those in the
lowest quartile were more likely to be men, of
younger age, current smokers, heavier drinkers and
with lower diastolic home BP. Subjects with the
highest quartile of fruit intake tended to consume
less energy and carbohydrate and more sodium, and
fruit- and vegetable-related nutrients (that is, potas-
sium, magnesium, B-carotene, folate, vitamin C and
total dietary fibre) than subjects in the lowest
quartile. As for food intake, the highest intake of
fruit was associated with low intakes of rice, bread
and noodles, and with high intakes of vegetables
and seaweeds. Compared with those with highest
quartile of fruit intake, subjects with quartile 3 of
fruit intake reported more fat and less protein and
calcium intake (table not shown, intake in quartile 3;
fat, 42.7+0.8g; protein, 61.6+0.6g; and calcium
630+ 14mg). We observed similar tendencies for
vegetable intake. In each category, the frequency
of exercise and incidence of home hypertension at
follow-up did not differ.
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Table 2 shows the association between fruit and
vegetable intake and the risk of future home
hypertension. In the sex- and BMI-adjusted analysis,
the highest quartile of fruit intake was associated
with a significantly lower risk for future home
hypertension (odds ratio compared with the lowest
quartile for fruit intake: 0.44; P=0.005), whereas no
association was observed for vegetable intake. After
adjustment for putative confounding factors, these
associations did not change. Compared with the
lowest quartile for intake of fruit, a 60.0% lower risk
of hypertension was found in those with the highest
quartile of fruit intake (P=0.004). Further adjust-
ment for putative confounding factors, vegetables
and related nutrients (potassium, f-carotene, folate,
vitamin C and total fibre) attenuated these results,
but there was still a significantly lower risk of future
home hypertension in the highest quartile of fruit
intake (odds ratio =0.45; P=0.025).

Regarding joint classification of quartiles of fruit
intake and risk factors for home hypertension,
Figure 1 shows the risk associated with BMI status
at each quartile of fruit intake. The odds ratio for the
comparison of overweight with highest quartile
of fruit intake to overweight with lowest quartile of
fruit intake was 0.21 (P=0.005). There was no
significant interaction between BMI and fruit intake
(P>0.10). When we adjusted for baseline diastolic
home BP instead of systolic home BP, the results
were almost the same.

Discussion

This study indicated that high fruit intake is
strongly associated with a lower risk of future home
hypertension. The inverse association between fruit
intake and future home hypertension was persistent
among subgroups of overweight and normal-weight
individuals.

Our study has several strengths. It is the first to
examine whether fruit and vegetable intake predicts
hypertension measured by home BP. Measuring BP
at home can eliminate several biases, such as the
white-coat effect,?2?? and therefore the results might
more accurately determine the relationship between
BP and fruit and vegetable intake. Because of the
prospective design and exclusion of hypertensive
subjects at baseline, we believe we could minimize
the number of subjects who changed their diet
because of a diagnosis of high BP.

The second strength is that, to the best of our
knowledge, this is the first study to clarify the
association between fruit and vegetable intake and
future hypertension in Asian subjects.

Fruit/vegetable intake and future home hypertension

We found that high fruit intake was linked to a lower
risk of future home hypertension, whereas no
association was observed for high vegetable intake.
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Table 1 Distribution of characteristics across quartiles of fruit and vegetable intake (n=745)
Quartile of fruit consumption P-value Quartile of vegetable consumption P-value
1(n=187) 4 (n=186) 1{mn=187) 4 (n=186)
Baseline
Gender (men %) 51.3 26.9 <0.0001 62.6 18.3 <0.0001
Age 55.3+0.8 57.4+0.8 0.057 54.210.8 59.0%+0.8* <0.0001
Alcohol consumption (%) 0.010 <0.0001
Rarely or never 65.8 82.3 68.4 83.3
<540ml of sake per day 28.3 16.1 27.3 15.1
>540ml of sake per day 5.9 1.6 43 1.6
Current smokers (%) 27.8 13.4 0.001 27.8 9.1 <0.0001
Exercise (rarely or never %) 76.5 83.3 0.290 79.7 80.1 0.643
Body mass index (kgm™2, >25%) 21.9 24.2 0.925 20.9 28.0 0.214
Home BP (mm Hg)
Systolic 115.8+0.7 113.6+ 0.8 0.273 115.8+0.7 114.31£ 0.8 0.403
Diastolic 73.210.5 71.31£0.5 0.014 73.6%0.5 71.210.5° 0.002
Mean intakes of food and nutrients®
Rice, bread and noodles (g) 5665 479+ 5° <0.0001 685115 397+ 10° <0.0001
Sugar (g) 6.6+0.4 8.9+0.4 <0.0001 43403 11.7 £ 0.6° <0.0001
Nuts (g) 101.7 £4.7 73.614.7 0.057 80.7+75 100.2 £ 4.5* 0.021
Pulses (g) 2.7+0.5 5.040.5° 0.008 2.3+0.3 4.740.6° 0.001
Vegetables (g) 198.8+8.4 249.2+8.3 <0.0001 90.3+3.7 390.9 £ 8.6 <0.0001
Seaweeds (g) 18.2+1.1 22.8+1.1* 0.009 13.4+1.2 29.2+1.4° <0.0001
Fish and shellfish (g) 65.1+£3.1 58.5+3.1 0.143 47.21+4 68.6 £ 2.6* <0.0001
Meats (g) 2051 17.2+1.0 0.052 13.9+0.9 22.7+1.5* <0.0001
Eggs (g) 29.5+1.2 27.8+1.2 0.744 226%1.2 31.1+1.5° <0.0001
Dairy products () 220+13 238113 0.497 241117 212+12 0.166
Energy (kcal) 2163142 1952+ 41 <0.0001 2135*38 1897 £51° <0.0001
Protein (g) 64.110.6 62.3£0.6 0.029 56.7 £1 68.2+0.9° <0.0001
Fat (g) 38.81+0.9 40.1%+0.8 0.009 34.0+0.9 45.3+0.9* <0.0001
Carbohydrates (g) 299.4+0.7 305.9+0.7° <0.0001 336.8+3.8 278.7 £2.8° <0.0001
Sodium (mg) 4264 £151 5181+ 150° <0.0001 29591+ 131 6610 £ 191° <0.0001
Potassium (mg) 2396 £40 2797 £40° <0.0001 1879+ 23 3346 + 48° <0.0001
Calcium (mg) 631+14 661t14 0.332 549+ 20 747 £17¢ <0.0001
Magnesium (mg] 287115 313.71+4.,5° 0.001 232.8%5.2 370+5.2¢ <0.0001
p-carotene (pg] 2806 +138 3686 £137° <0.0001 1477 £56 5211 +202° <0.0001
Folate (plg) 299.5+£8.5 335.3+8.5° 0.026 205.4+6.7 443.3 £10.7* <0.0001
Vitamin C (mg] 59.9+2.3 97.7 +2.3° <0.0001 44.2+1.7 111.4+3.0° <0.0001
Total dietary fibre (g) 14.8+0.4 17.7 £0.4* <0.0001 10.3+0.3 23.1+0.5° <0.0001
Follow-up®
Antihypertensive medication (%) 9.1 7.0 0.250 4.3 11.3 0.037
Home BP (mm Hg)
Systolic 126.4+1.1 123.9+1.1 0.212 124.8+ 1.1 1244t1.1 0.835
Diastolic 755%0.7 73.410.6 0.056 74.910.7 72.8%£0.6 0.127
Home hypertension (%)* 34.8 24.2 0.076 31.6 26.9 0.450

Continuous variables are presented as mean +s.e.

One-way analysis of variance (ANOVA) was used for continuous variables and 2 test for categorical variables, comparing quartiles of each food

group.

*Statistical significance was defined as P<0.05 compared with quartile 1 (lowest) using Bonferroni post hoc test.

"Data were adjusted for total energy by the residual method.

“Mean duration of the period between the baseline and the follow-up home blood pressure (home BP) was 4.1 £0.7.
“Home hypertension was defined as use of antihypertensive medication and/or home BP values of >135/85 mm Hg at follow-up.

Results of some studies, which examined the
association between combined fruit and vegetable
intake and risk of hypertension, are partially con-
sistent with the present findings,*®* but no studies
have shown significant inverse associations
between intake of fruit alone and the risk of hyper-
tension. Other studies have reported a significant
protective association between intake of fruit
and risk of CVD.''® Qur results are consistent
with this.

Other related nutrients and home hypertension

We also analysed the intakes of potassium, folate,
magnesium, vitamin C and B-carotene, which are
highly correlated with fruit and vegetable intake.
However, these dietary factors were not associated
with the risk of home hypertension. Moreover,
adjustment for these dietary factors did not signifi-
cantly modify the findings. In this study, the most
commonly consumed type of fruit was citrus fruit,
followed by apple, grape and watermelon. Although
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Table 2 Adjusted odds ratio (95% confidence interval) for the association between fruit and vegetable intake and the risk of future home

hypertension (n=745)

Quartile 1 Quartile 2 Quartile 3 Quartile 4 P for trend
Fruit (gday™ ) <38.40 38.41-63.80 63.8-100.02 100.03 <
Adjusted" 1.00 0.74 (0.44-1.26) 0.85 (0.80-1.44) 0.44 (0.25-0.78) 0.033
Adjusted“ 1.00 0.64 (0.36-1.15) 0.70 (0.39-1.26) 0.40 (0.21-0.74) 0.037
Vegetables (gday")a <143.41 143.42-211.55 211.56-282.75 282.76 <
Adjustedh 1.00 0.90 (0.52-1.57) 1.28 (0.74-2.23) 0.71 (0.40-1.24) 0.168
Adjusted“ 1.00 0.96 (0.52-1.75) 1.11 (0.60-2.05) 0.75 (0.40-1.38) 0.597

*Data were adjusted for total energy by the residual method.
®Adjusted for age, gender and body mass index (BMI).

°Adjusted for age, gender, BMI, frequency of exercise, smoking status, alcohol consumption, energy-adjusted fat and sodium consumption,
baseline systolic home BP, and a past history of diabetes, hypercholesterolaemia and cardiovascular disease.

Odds ratio (95% Cl)

——

Quartile2

Quartile1

Quartile3

o'

BMI <25

BMI >25

Quartile4 (highest) '

Quartile of fruit consumption

Figure 1 Multivariate odds ratio of home hypertension according to joint classifications of fruit intake and body mass index (BMI). The
category of lowest fruit intake and the overweight (BMI of >25) was used as reference. Model adjusted for age, gender, frequency of
exercise, smoking status, alcohol consumption, energy-adjusted fat and sodium consumption, baseline systolic home BP and a past
history of diabetes, hypercholesterolaemia and cardiovascular disease. *P<0.05.

individual dietary factors, such as vitamin C and
folate, were not associated with risk of home
hypertension, it is possible that the total balance
of these factors in these commonly consumed fruits
might be useful for the prevention of future
hypertension.

Characteristics of fruit intake

These result, however, showed a lack of continuity
in terms of risk of hypertension for each quartile of
fruit intake, despite the significant association
between the highest quartile of fruit intake and a
lower risk of hypertension. Subjects in the third
quartile of fruit intake reported higher fat and lower
protein intake than those in the highest quartile, and
thus the risk of hypertension might be influenced
by these factors.
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We also found no association between the highest
quartile intake of vegetables and risk of hyperten-
sion. This study confirmed the findings of our
previous cross-sectional study,’” in that those who
consumed more fruit and vegetables had higher
sodium and fat intake. This might be attributable to
seasonings, including soy sauce and table salt, and
methods of cooking vegetables, such as deep frying.
The higher fat and sodium intake among those who
consumed more fruit might be attributable to the
close correlation between the intake of fruit and
vegetables. A number of factors, such as lifestyle,
food availability, food culture and dietary habits,
might also be related to BP and risk of hypertension.

In this study, we found significant differences in
dietary characteristics across quartiles of fruit intake
after adjusting for all putative confounding factors.
Compared with subjects with higher intake of fruit,



those with the lowest intake of fruit consumed more
carbohydrate-containing foods and meat, and less
vegetables and seaweed. It therefore seems that a
higher intake of fruit was associated with a healthier
diet. As people consume dists consisting of a variety
of foods with complex combinations of nutrients,
the examination of only single foods could result in
the identification of erroneous associations between
dietary factors and disease. Furthermore, the risk of
hypertension could be attributable to other food
groups. When several nutrients with small BP-
lowering effects are consumed together, the cumu-
lative effects may be sufficient for detection. The
dietary pattern approach using factor and cluster
analyses® could provide more information regard-
ing risk of home hypertension in further studies.

Study limitations

Several limitations of this study need to be dis-
cussed. First, information regarding food and
nutrient intake in this study was obtained on the
basis of dietary recall. The correlation between the
food frequency questionnaire and usual diet has
been well established, but there are several pro-
blems, for example, limited number of items and
minimal information about portion size.

Second, we did not find a significant interaction
between fruit consumption and BMI. However, a
gradient declining risk of home hypertension
with increasing fruit intake was apparent only for
the overweight subjects, suggesting that such an
interaction may have been present. Therefore, it is
possible that the lack of statistical significance was
because of the small size of the eight subgroups.
Larger studies would be needed to clarify the
presence of a statistically significant interaction
between fruit consumption and BMIL

The possibility of selection bias also needs to be
considered when generalizing the present findings,
because only 54.1% of those eligible to participate
in the study agreed to take part. As we excluded
those who had home hypertension at baseline, this
could mean that healthy people were more likely to
be followed up. However, although the nonpartici-
pants were older and had higher energy intake than
those who participated in the study, other lifestyle
factors did not differ significantly between partici-
pants and nonparticipants. Marked differences
also exist in the epidemiology of home hypertension
between Japan and Western countries;*® thus,
further research in other ethnic and cultural popula-
tions is needed to confirm the generalizability of our
findings.

In this study, a higher intake of fruit was
associated with a healthier lifestyle such as limited
alcohol intake and avoidance of smoking. Therefore,
although we adjusted for these confounding factors,
it is possible that other factors associated with
healthier lifestyle not measured in this study might
confound the findings. Further studies with more
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detailed information on lifestyle-associated factors
are required to further investigate the association
observed in this study.

Conclusions

The present results from the Ohasama study suggest
that high intake of fruit is potentially associated
with a lower risk of future home hypertension.
Although the mechanism for BP lowering through
fruit and vegetable intake remains unclear,®”
selective intake of healthy foods and nutrients
may prevent hypertension. Using home BP in
general subjects enable to be considered highly
health consciousness and subsequent early dietary
intervention is expected to prevent hypertension
and CVD.

What is known about this topic

e Fruit and vegetable intake has a powerful association
with lower blood pressure and was found to reduce the
risk of hypertension.

& But there are geographical differences in the types of
food intake and risk factors among countries, and the
relationship of diet with blood pressure in Asian
populations has not been fully investigated.

® Furthermore, there is no study to examine the association
between fruit and vegetable intake and the risk of future
home hypertension determined by home blood pressure
measurement.

What this study adds
e Higher intake of fruit is associated with a lower risk of
future home hypertension.
e Higher intake of fruit is also associated with a healthier
diet.
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gzu<i g 302 6.1 219+ 95 *** Jﬁi :i 1$1t e o

2 9% 9 . . 5 7.6
 BokitE ¢ . oi1e 28 g'gi g: B1e 18 o s bty
RASH € Als 33 g3e sllr 8.7+ 12.8 9x 42°
TIRYT A mg BB 27 66+ 30.5 Be s e
M i Jarmr o 69' 73+ 15.8 53+ 22,6 ***
3 mg 37 0.7 24+ 1.2 201 S
§Z§;g pERE 300 + 110.3 193 + 185.2 ** 37 oo s £3::

3 L e y p

¥sivC mg 2%+ 114 9% 204 02y 0 o= 016
K p 42+ L7 41% 17 e 0 e 17
AL R £ 212 0.9 35+ L8 e R
B AAF—HE % %.4: 3.5 2.4+ 10.4 S 29 I

PR ZAnE— keal 636 £ 127 4= 231 o
PR g 2.1+ 5.4 2.0+ 13.2 e oo s s 18
o g Bt 66 ﬁs: ﬁl 26.2+ 6.9 30.4 + 1.5 *

- BX{tW g 80.9 20:6 81'4t 16.5 et o P
BAN £ 0.9+ 2.5 L4z 165 N6+ 17.0 7.0+ 18.1
<rRVOA mg 81+ 18.4 8+ 324 'Bs g %= o
% mg 25% 0.6 29+ L5 s h bl
EH mg 31+ 05 38+ 2.2 Tox os PR
g&syA ugRE 189 + 86.8 208 + 205.4 bV gézzd;.‘

53IB + v 0.2 3 3
Y73y B me s 018 36+ 019 0.35 % 0.10 0.38 0.18
L m B 2 BB %+ 13.7 2% 17.4
N g 37+ 11 38+ 15 sor L1 REEEY
W= iA¥—HE % 3.2+ 68 A4+ 9.4 ﬁﬁi 73 a7e 1o

WE xAn¥— keal 306 159 o1z 174 ™ 256 = " SrT
AR g 6.9+ 4.8 3.2+ 43* . ros 214*\
£k ; 69+ 48 22+ 43 351 4.2 39% 52
%{t&‘ g 8.3+ 278 2.7+ 26.2* 56 20 Bis me )

t 8 3 2 : : ! ) :
B n CsiED Tom o THHE Twian
% mg 0.6+ 0.4 0.3 0.4* 0.6+ o s oee
B mg 0.8+ 0.5 05+ 06" 0os 04 oex 07
EysvA ugRE 75 + 102.4 38+ 53.8 81 + 127. % 1300
¥#3v B mg 0.00 = 0.06 0.06 + 0.08 0.08 + o iy o
Y53V B, mg 0.6 0.15 . 0.09% 013 th&m 0,09+ 0.1+
¥r3vC mg 9% 45 7% 13.2 1 Tos o0t
Kt g L3+ 08 0.7+ 0.9% 122 e 7t 11
T g 0.6+ 0.4 0.3+ 0.5° bex 04 oix o1
RS A ¥ —Ho % 23.0+ 11.9 20.2 = 21.7 26.6 £ 15.5 ﬁztlév“

g+ R, *2<0.05 **p<0.01 ***p<0.00], MHEDHS ¢
a) #ERAOHSB. 2 BRAOFHERM L ’ e

b) EERENEVA
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#3 FRERDOHHH L2 VEICBI 5 ARAEN IR €:5-9)]
BF (n=32) o F (n=50}
HHEY LI »3R° Zvg®
2% BA g © 469.2 * 108.3 417.6 = 101.7 * 392.3 % 60.6 387.8 + 106.8
E ] P 45.3  33.7 425 40.2 B4z 27,9 30.2+ 29.8
B g 68+ 37 3.2 3.7 % 6.4% 3.6 66x 87
x| P 51.5% 33} 742 45 45.8% 27.6 3.9= 57.0
M £ 22t 48 L5 47 L7+ 25 ' 19% 6.4
e O P 3260 +120.0 & 242.3 = 123.7 *** 274.3 = 100.6 202.5 + 105.2 ***
[ a3tz g 120.3 + 547 9.9% 511 * 1043+ 47.2 721+ 528 ***
REER € 169.8 + 63.9 1156 + 43,5 *** 1445+ 55.3 106.7 + 57.2 ***
REW £ 121+ 69.4 143.2 = 111.3 4.8+ 5.2 108.6 £ 9.7
L 120 g 05+ 7.8 8.9 146 136z 12.9 137 20.3
b | £ 79 7.7 9.9z 115 103+ 10.0 8.6 17.8
Ay I 50.7 £+ 311 57.1% 53,6 63.1% 41.1 0.6+ 76.8
[l g 112.4 + 36 116.4 = 90.7 8842 346 8.4 583
L g 48.4 = 24,9 39.4x 310 3.6 255 39.6 £ 31.0
~m g 411.2 + 149.9 238.0 = 213.7 *** 355.1 % 153.0 1812 + 148.2 ***
am r's 1.3+ 53 125+ 9.7 962 5.0 1.5 838
T € 521 43.8 H.1z 5.7 53.6 * 47.6 43.2 £ 510
FRETACE z 332.5 + 192.9 420.6 + 357.0 273.5 = 256.7 394.2 & 367.7 *
MRS £ 178.5 + 80.4 2233+ 120.9 * 1344 80.3 172.9 £ 125.5 *
LI T ¢ 9.5+ 47.0 83.8 + .53.0 8.8 31.0 8.6+ 63.8
k] € 53+ 115 40 20.8 53 83 43=x 125
] g 0.3 0.7 L0z 2.2 14z 23 17+ 4.5
k-4 | g 124+ 19.7 1202 23.0 9.0+ 17.3 5.6 13.7
b ] g 02z 11 0.4+ 1.3 0.2 0.6 0.0 0.2
saEm e P 60.4 = 7.8 57.2 + 68.3 47.7+ 50.7 37.1% 57.0
RREW% € 144% 145 16.2% 195 15.5+ 225 13.1% 210
RN g 19.9 = 18.7 187+ 3.7 128+ 142 121+ 219
I 'S 4.2+ 431 4“5 42.7 515 57.2 4.6+ 688
2on g 0.6+ L6 1.3z 36 122 26 L7+ 59
t 3t g 192 35 24 6.2 L9+ 3.7 21t 538
RN g 138= 221 6.0% 14.8 9.3 200 50% 153
L. '3 182= 20,1 153+ 276 1B.ix 129 15.2+ 20.3
»nm g 182+ 200 2.2+ 221 208 22,1 202+ 23.3
A% g 125.6 = 90.6 129.0 = 111.7 87.3% 90.8 100.9 = 91.5
Bl g Lé6= 16 27 3.7 21 21 2.6 3.6
TN & 0.2+ 1.3 3.2% 17.7 L3 283 2.2+ 325
PREFRCEHN € 57.7 + B8l.6 40.6 = 93.7 57.1% 7.0 32.4* 636 *
L L35G ] g 57.3+ 6l.3 40.9% 63.2 4.9+ 545 36.5+ 61.4
& BN g 2142+ 583 170.3 = 734 * 172.7 % 35.7 1627 £ 63.5
E ) g 33+ 34 1.6 216 * 33 4.6 10.8 = 23.8 *
Bm ' 35+ 22 0.6 1.9 ** 26+ 13 19+ 64
Em g 201+ I1.8 5.5% 153 ** 158 = 10.5 5.6+ 18.8 **
EEL 'S 0.9x 23 0.0 0.2°* 0.6+ L2 Loz 51
LET g M4L4 £ 80.5 6.9 = 5.0 *** 110.1 = 49,9 549+ 30.9 *** g
BRAFR g S4.5+ 36.0 7.5 3.8 * 0.0 17.4 18.2 £ 19.9 *
LE 3 € 869+ 487 32.7x 27.4 * 70.2 t 363 4.3z 32.0 =
g 9.7 20.6 45.5 = 64.0 ** M3 2.6 25.8+ 46.0
L L T 43+ 58 13 43° . 37+ 53 26% 9.0
b2t ] P L1% 25 2.7 6.2 L2z 29 23% 114
bo0 Z 150+ 9.7 1.9+ 253 107 6.8 126+ 314
AN z 42.6 £ 16.9 31+ 326 3.2+ 96 25+ 2.5 *
L} g 196 122 147+ 20.4 127+ 7.4 5.8+ 150 **
LE S '3 207.3%+ 3.4 56.2 £ 109.9 *** 2024 26.3 28.7 = 61.5 ***
TR g 34 L4 57 57°* 25 08 37 5.0
ETE ' 0.0 0.0 8.8z 359 00+ 0.0 20% 141
FHFACH g - 1.7% 276 119 % 145.5 ** 1.6+ 254 120.0 + 223.8 ***
MoREN g . 165 68 59.0 + 68.9 *** 8.2: 43 54.5% 67.9 ***
EZ 3 T ] 3 - 141.6 = 5.4 155.0 + 49.3 1280 415 126.2 = 51,9
k. g 2.8+ 242 238+ 26.5 3.8 22.5 144+ 232 *
4] 2 21 19 1L2x L7 1.8+ 16 2.4+ 4.3
b2 g 183 % 19.0 19.9 £ 34.0 208 222 32.6 + 52.9
nEN € 0.2 0.4 11+ 45 0.7+ 20 0.8 25
L2 > 8 z 118.6 = 40.8 117.2 = $3.7 112.4 = 49.5 106.0 + 57.7
NREER g 512 41.2 8.2+ 332 48.0x 30.2 40.7 2 354
REBE ’'s 63.0 = 26,1 642 40.3 6l.5+ 32,0 60.2 = 34.7
Riem g 0.1+ 421 27.7 % 53.1 17.3% 30.3 13.8x 430
| L0 £ 55% 6.7 63 131 - 872 10.7 9.3+ 17.7
3.5 g 45+ 538 48+ 3.3 7.2t B89 38% 126
s € 21.0 % 19,7 3022 418 ° 2.7 4.1 §2.9+ 64.9
L] g 50.4 + 20.6 66.3 83,8 40.4% 2.5 5L4= 47.9
Le £ 10.0 £ 10.7 33x 87 * 88+ 12.3 127 + 22.6
ny € %5.2% 551 27.4'¢ 97.0 210+ 46,0 43+ 429
e £ 48 44 38z 6.0 46x 3.9 50+ 5.9
XFH P 50% 16.1 0.0+ 0.0 .40 117 02 14*
PREF AR € 112.7 + 106.6 9341207 103.1+ 0.7 109.0 £ 111.6
LLE:E g 110.5 + 56.7 1442 725 80.8% 63.1 8l.9* 78.9
nEk BN g 16.9 = 26.2 34t 1947 1.9 236 13.2+ 40¢
-5 g 40% 160 31= 17.7 3.0= 123 0.6 = 4.2
Bm g 0.9 28 04 1.8 0.7 2.4 0.6+ 26
Lx ] g 0.7+ 33 0.0+ 0.0 0.2+ 1.1 0.1+ 0.4
RN g 0.9% 44 0.0 0.0 0.2+ 14 0.0z 0.0
s P 5.7 217 09 53 41% 185 43% 283
RRETE € 0.2 0.9 00 0.0 0.9+ 4.2 01 0.8
a2 s 0.0 00 0.0x 0.0 01z 07 0.0% 0.0
Rz g 3.1+ 420 255+ 57.0 .72 64.4 44+ 471 *
20z £ 0.2x 09 00 0.0 0.0 0.0 0.0+ 0.0
W g 0L4x 22 00 0.0 00 0.1 0.3 15
RAM g 0.9+ 3.4 00 0.0 0.4 15 0.0 0.0
A% g L2+ 47 38=% 21.2 1.7+ 6.6 0.3x 23
L2 g 0.6 27 = 02=x 0.9 1.3+ 4.1 0.8 57
i g 53.1% 79.5 25.4'% 6L5 43+ 57.6 37.3% 69.8
b ] g 0.5 18 0.3+ 18 0.4 14 0.1% 0.9
EFH g 46.9 = 38.6 27.2% 41.3 * 8.3+ 313 288+ 38.0
PREF BN P 150.5 = 173.1 183.7 £ 266.3 101.7 + 158.4 132.8 + 222.7
WSEH P 0.2+ 0.9 .00t 0.0 0.5+ 1.8 0.0+ 0.3
PR, *p<0.05 **p<0.01 ***p<0.001, HEDD 2 t feE

a) FRRAOLLH, 2 BMOTNEFur
b) FREROZVA " . .
c) BRODARE, RRLER, RAFE KWTH5
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Hi-1 ZREEOH 5B L kv BIC 51 2 ERELERRE O ENK
AUNOREDLE (BF)

*F (#=50) 0%

TAL¥— B8 ]
HLR |
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x4 #&gﬁoééﬂ&&wﬂoﬁlﬁmﬁxvﬁﬁ-ﬁ&ﬁﬁ&ﬁﬁ@ﬁﬂ%@ﬂé(%#%)

BF (n=32) LF (a=50)
LY RZwEb EX YK Zwg Y

VIREFH R 5 6:26 + 199 7:33 + 5443 6:37.x 20% 7:49 £ 554 v
SRR BEM: 5 T 12:00 = 0% 12:19 = 3653 =+ 12:00 = 0% 12:24 £ 415 ***
FREFH BM: 5 18 :57 + 404 18 : 47 + 43% 18 157 + 374 18:48 = 435
RPERFR  BEM) : 5 6:21 + 165 7:14 £ 565> e 6:32 % 183} 7:36 £ 555
i oF U 21:48 = 45 22:05 = 54  ** 2] : 56 + 1025 T 22:14 = 415

& (%) " (%) o) (%) x (%)
m& &Hb% 31 (96.9) 22 (68.8) 48 (96.0) . 36 (72.0)

FHEMBEE, **5<0.01 ***5<0.00L MNisDd B t ke
z) FRRROHZB, 2 HMDEGE By i o

b) 2HBKOLWE :

c) ZEM®D3 5, MRA 1 BULES D

#5 ﬁ¥ﬁm&&m%&*%mwtiﬁﬁﬁmbaak&wﬂu£ﬂ51$»¥—hw%!#Wﬁmib?

i (BB
B+ (n=32) BF (=500

»LZEY . zwng"® Hza"Y ZwnEY
IANF— EER® &% 16 ( 50.0) 24 (75.0) 25 ( 50.0) 28 ( 56.0)
EER? Bk 16 ( 50.0) 8 (25.0) . 25(50.0) 22 (4.0
AR EARY il 0( 0.0 0( 0.0 0( 0.0 0( 0.0)
EAR® LIk RDAY skii§ 0( 0.0 0( 0.0 0( 0.0 0( 0.0
RDA® pl b 32 (100.0) 32 (100.0) 50 (100.0) 50 (100.0)
L ANV A DG kit 13 ( 40.6) 26 ( 81.3) 34 ( 68.0) 44 ( 88.0)
DG 2L . 19 (59.4) 6 (18.8) 16 ( 32.0) 6 (12.0)
RTRYIL EAR i _ 1( 3D 5 ( 15.6) 2( 40 13 ( 26.0)
EAR Ik RDA ##% 2( 63 9 (28.1) 13 ( 26.0) 10 ( 20.0)
RDA LI L 29 { 90.6) 18 ( 56.3) 35 (70.0) 27 (54.0)
% (AgiL) - EAR ki 18 ( 56.2) 20 ( 62.5) 16 ( 32.0) 19 ( 38.0)
EAR B/ I RDA ¥ 12 ( 37.5) _ 8(25.0 28 ( 56.0) 25 ( 50.0)
RDA 2L E UL sk 2( 62 4 (12.5) 6 (12.0) 6 ( 12.0)
UL Y E 0( 0.0 0( 0.0) 0( 0.0) 0( 0.0
& (AgHD) EAR *k# NA NA 46 ( 92.0) 46 ( 92.0)
- EAR B RDA %% NA NA 4( 8.0 3( 6.0
RDA BLk UL kilf NA NA 0( 0.0 1( 2.0
UL B\E NA NA 0( 0.0 0 ( 0.0)
ey EAR kit : 0( 00 0( 0.0 0( 0.0 0( 0.0
EAR Bk RDA % 3( 9.9 11 (344 4( 80 8 (16.0)
. , RDA WLE - 29 ( 90.6) 18 ( 56.3) 46 ( 92.0) 33 ( 66.0)
¥rIvA EAR % 0( 0.0 10 ( 31.3) 0( 0.0 11 ( 22.0)
EAR L\ I RDA % 8 (25.0) 6 (18.8) 9 (18.0) 18 ( 36.0)
RDA %L k UL ik 22 ( 68.8) 13 (40.6) 40 ( 80.0) 20 ( 40.0)
: UL Bk 2( 6.3 3(94 1( 2.0 1( 2.0
¥#3IvB, EARY *iMf 3( 9.4 14 { 43.8) 2( 40 21 (42.0)
EAR? 1k RDAY i 3( 99 7 (21.9) 13 ( 26.0) 18 ( 36.0)
RDA? Bt 26 ( 81.2) 11 (34.4) 35 { 70.0) 11 { 22.0)
¥53IUB, . EARY %% 1( 31 15 ( 46.9) 2( 40 18 ( 36.0)
: EAR? Bk RDAY %% 6 (18.8) 4 (12,5 7 (14.0) 8 (16.0)
RDAY gLk 25 { 78.1) 13 ( 40.6) . 41 ( 82.0) . 2 (48.0)
¥rzvyc EAR k% S e (281 10 (31.3) 20 ( 40.0) 29 ( 58.0)
’ EAR LI} RDA k# 1( 31) 2 ( 6.3) 8(1600 - 3( 60
_RDA B\ E . 22 ( 68.8) 20 ( 62.5) 22 (44.0) 18 ( 36.0)
SR DG % 20 { 62.5) 14 ( 43.8) 28 ( 56.0) 12 ( 24.0)
DG Bk 12 ( 37.5) 18 ( 56.3) 22 (44.0) 38 (76.0)
BBRE = ROV ¥ — sk DG (20%) *kil 0( 00 - 2( 6.3 0( 0.0 2( 4.0
DG (20% 14 £30% R#) 20 ( 62.5) 12 ( 37.5) . 24 (48.0) 23 ( 46.0)
DG (30%) LiE 12 ( 37.5) 18 ( 56.3) 26 { 52.0) 25 { 50.0)

A (%), SRIUBEORBDAEHRE L7

EER (Estimated Energy Requirment %3 A4 —£%&), EAR (Estimated Average Requirment ETFELER),

RDA (Recommended Dietary Allowance #E32%), UL (Tolerable Upper Intake Level LERE), DG (Tentative Dietary Goal for
Preventing Life-style Related Diseases H#EH) ) .

NA: Not applicable

a) FHRROHSH. 2 AMOFEE R,

b) #BRARORVE

¢) ERROGRIESENM LA EE B

d) #JRMD EER XS5 MM LML=
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BIED%ZVWHT EAR R Th - - H0BEE, Bir
%KE&EV&?@4%,E&$)&?@%%%9%
ﬁ%%ﬂ%?&otoﬁﬁ®ﬁmiuowf,DGuL
THoBORGE, #EBEEND 2 A TIIEF37.5%,
k%%ﬁ%?&b;%ﬁ%ﬁ@&wﬂvu,%¥%3%.
LFT76.0% TH oo FEHILT U F—HEH DG OB
ThoBEOEEL, BFCHERERDHLH62.5%,

BWHIZ.5%TH Y, KT TRERBEDHZH L LW
HEBIK4ETH o7,

£ "

NES EEOEEIEBEOREIIBVT, FHRAED
HBEHLEVCHORERER VRGO BIERICITE:
BHLILWHELPE R 0T, ZOBVERBXSNIC
ABE, BREOEREIIBVWTEVYSH L L2505,
MNESEEDERBEDH LB L EVHOREZEDE
BEZRAEL-HEFICINE, BERVFEYSI VB %
BRBEZRSOBNMEX, SE/EOZVBEICHSRTH
AHIEE - ShTw3”, LiL, AFEICBV
T, ¥¥ 3 B OBNER, ZERRENZVEICKESRT
HBHHIIEP o, COEBELTE, FREEOKIC
BILSN TV ARERLHRENBITEATVELEZ LD
WHhd, AR TERBEOLZVELY bH 5 HICHE
NEAMED > DR BEETH S, RHBEH CIITFERL
ECHBVT, FREEOLZVELY b H 2 HICENE
PEL, BERGICAL EBLE I, BREIZBVT
BREIAEBCRLZ> TV, ZOBREELT, —HS
L LTORE FESCAHOBREOEVIIOLR
HoltbEZbRL, 2O, Bi:IZEBETOER
B —HEEOBRNBIIEE L EZ 0N EHFER
ANTILEESYI VB ThHd, ANVYTAIIDNT,
[EmpaEmtE ® i, —HORERD50% % &
KLTHY, BED [PRGREIEE Y 2BV THE
BB I REN TV S DG D50% % HH#IZ L TWw3,
K23V B iconTi, [#hpasmte” i, —
HORMEBEREOWO%ZXHRIZLTE Y, BED KB
B Y CBVTHAHBRERICRISR TS
RDA D50% % X#Z LTV B, 77, ALY —0EE
BicowTil, MEgnaEmiEl’ t, —BoRE
BO33B%FHERIZLTEY, BED [FREGHENE
# Y 2B AHENERE DM L EOMOEEL EE
LTROONEBLO—BDIANF—LEROTHOD
1/3 %FEBIILTVE, $oTC, TANF—LITLAY
DOXRBEVHETLHHT, FERBEETIZANVF I
LT, ANIYDAEES IV B %SRS (BNTEXAL)
KERZOTERNZ ERTVWS E VLD, AENIZIE, 4
LABHRMT S, €¥ 3V B RIS TVAEXER

~242-

A

VCALETHE, MEDERBEOEES A THL L,
REIHAREFAR, ZRBETRET S 1 Hb ) on
BERERICLoTRELTVAY, Mlz1E i
¥—ix EAR ®30%, # V3 % A% Reference Nutrient
Intake (RNLI: HA® RDA & FIR) 040% 7% & Th 5,

LaL, BERKEICBWTIE, SRBEOENKIIST
DHREFICZOVWTRDAD 1/3 %8BT 2L L LTwn
BT, S0 DEEE AIER DB RN B 7= - T i,
INGMEDOREESET ORI L o TIRE SH 72258
HEOBNRIRIBE I RLEELL, £/ 4H, ¥4
IV B FHEEIN TR EER L L ¢, BEOFE
HOYY 3 ¥ B OBNEOSHIEEF/IZL 7 LA
EERBIENTED, HoT, RENSFUHELAR
BRI ARMEICBVT, ¥EFEFBILSNARE
WBILit, #HEL LTOXBRZOBRBOSHDL Y
MIDRPBIeds, TTEINRETLEROAYE
WELHEL, BNEOSA L CORES 78252
EVRLBELROPEIME LRI, RBEMSBRILINLE
mEAVLILNBEETHLEER S,

FMENSL I —D2OHWTH 2 AEEFEIZIO>VTE
BERABOEEEAD L, BRLLICHABIIBOTHER
HBEOZVHICERTHLHDOI I VY —DBEREOH
EHEL, HMECBVLTERBAEDRVWBIZETH S
Bz AN F¥F—-0BREOHEV T o7 TOHEBE
LT, RELBRRUEBRNIHPEREEDD HHICK
RTCRZVAIEBL R AEEAALNIZ 26, BE
BRE FEOMOBEIELL Y, EEBREDLZVED
MEOHRIE RS L, FEOBIEIS WML -0 TiX
TuhltEZONSD, ¥/, REXSNOBNERCEE
EERBEEZONBFBHAEOD LB L RVHOEE
WHHEOEVIZDWTIE, RFETCIIZOEBIHKE
otz THICALTHRETAZEETELRV, B
BEDEREIIOVWTRE, ¥BREOHLHOBENT R
VE—BREOHEIZBT.7%, LFR2.6%THN,
AFEEWRO [#BQAEHEE Y 0kl (—HOMR
ERD33%) RURED [EheaEnxe” (—Ho
IANE-DLEROFHD 1/3) OEXEBIEWETH-
720 B0 C, PERBREBEIEEOL AN T —RIEOKR
g, BEAPEEOREOERICAIL-HEGTHELE
2B Wi, MEWZDOWT, TOEHERIFEKEEDH S
H (BF13.3%. &F12.8%), %#vH (BF9.3%, &F
9.9%) THYH, BETOWMEE FEF10%, KF11%)”
LERBOBRTH 7. 372, 3HHEOEES S L—H
PEEEE2 LR IFLLETH e chbDZ 2k
b, FEHOFEERIIBWT, 18BEOHMAELER
+THZEHBENTHL I EASREE NS, UL, B
BEIIOBEBRFICHERTIANF-IIHLTEY IV
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PIFTNVORBEFEMRANI o Ehd, Ma
ORFIOVTRRNFLECHI L E2 2,
FRETER, REORFIIE Y B AAORKINE
1YY OEEBEROCHELL: SERROSHE, %
WHEBICEAR RMTH o 2B DB h o 2o BT Ik L
E¥IY CTholk, ZHBRRDZVWELIN BB HIC
BT, REIZOVWTDG M EThHoteEftbn, v
F3IYBL ¥¥ IV B R POXREICOVT EAR %
RCHoTeBBP ol BICBIL 312, 2he
oﬁquﬁKSmrétataaﬂkém:a#a
mﬁ0§mtn$&$ﬁ®%tLrwéﬁﬂﬂxéwk
E2ONB. 7AY H¥ELL (American Dietetic Asso-
ciation) ARFHERICEVT, FEXCEROFELR
&?5&&tﬁi%&$?%:tu&&wﬁﬁv%ﬁﬁ
AHTHDE LTS, ZME~OWH IS itk
#&%%b,§<05$®#&?u,ﬁ&%ﬁii%ﬁ
TR, RISOBMERMEEIRE LTS, B4
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Energy Level of a Healthy Menu Provided at a Worksite Cafeteria

Mami Tomizawa', Michiko Suto?, Michiko Kimura?, Michi Hirano?,
Toshitsugu Ishikawa® and Hiromi Ishida® _
'Graduate School .of Kagawa Nutrition University
?Sony Health Insurance Society ‘

The energy level was determined of a healthy menu provided in the cafeteria of a worksite aiming at the workers’

weight control. The lunch selection in the cafeteria and physical status
higher and who had participated in a nutrition education program for
The workers had been classified into the Weight Reduction Group

of the workers, whose BMI was 24 kg/m? or
the purpose of losing weight, were examined.
or Weight Maintenance/Gain Group by their

weight change during the program, and the energy level and nuirient content of the meals selected were compared
between the two groups. The average energy levels of the selected meals were 676 + 73 kcal and 709 + 64 kcal for

the Weight Reduction Group and Weight Maintenance/Gain Group,

respectively, the difference being significant.

Protein, fat, and the fat energy ratio were also significantly lower for the Weight Reduction Group than for the Weight
Maintenance/Gain Group. The distribution of the energy provided by the selected meals examined in 100-kcal
intervals shows that the meals selected by the Weight Reduction Group were most frequently in the range of 600-700

keal, while those by the Weight Maintenance/Gain Group were in the

700-800 kcal range. _
Jpn. J. Nutr. Diet,, 68 (4) 270~275 (2010)

Key words: worksite cafeteria, worker, energy level, healthy menu
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